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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract 

PROBLEM TO BE SOLVED: To enhance charge/discharge cycle characteristics, storage characteristics, and safety by 
including a composition capable of generating a hydrogen ion by reacting an electrolyte with water, and arranging a hydrogen ion 
trapping agent in a portion coming in contact with the electrolyte within a battery. 

SOLUTION: A hydrogen ion trapping agent functions as a material for reacting with a hydrogen ion existing in an electrolyte and 
lowering hydrogen ion concentration, and is arranged by mixing, dissolving, or dispersing in the electrolyte, or mixing in an 
electrode. As the hydrogen ion trapping agent, lithium.nickel composite oxide for example is preferable, and preferable to be 
used in the form of powder. The composite oxide is preferable to have a specific surface area of 0.3 or more, but when mixed in 
a positive electrode, use of the composite oxide having a specific surface area of 3.0 or less is preferable. D50 particle size is 
preferable to be 40 (im or less, but when mixed in the positive electrode, 30 u.m or less particle size is preferable. 
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[0 0 6 9] [ffttttKM 1 ] 7>fl>iUf?Affl& 
dUctt. HifgJim<hLTi«&'J5P'7A (L i 2 C0 3 ) * 
<fc (EMD) Sffl^fc. 

[0070] iflBoaffiwwws^omapifibT. s 

act* BMC, L i 2C03«*»Pf ! *«fc^EMDO^iS 

S. ££14^©*fcr&W;:«fc9, 5~3 0/zm©fiS¥ 
fA©B«fiatHC 5~3 0 /imtLfc, 
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[0 0 7 1] — L i 2 C0 3 tii$— £J&<Al*#<Dfco6 

4 a m <fc U -5 <fc 3 fct»» £fr -3 fc. 
[0 0 7 2] ^WJ;ofr0fScD&g(r-?-^x.fcEMDfc 
<ktXL i [Li] / [Mn] =1. 05/2 



[0 0 7 3] u©I^Si7D-©fIgT- 8 0 

gEffiJttei® 0 . 9m ! /gT*ofc. 

[0 0 7 4] Sfc, ^-^fStt2. 17g/cc, S 
fSB4. 09g/cc, D5 0&grai7. 2/im, 

[0075] — tj. 7^m-(^->mmmtvx. u^a 
• =.y<rjm^wtim<Dimtvxit^mi. 7m 2 

/g©L iN i 0.9Co 0 .iO 2 mfLfc. 
[0 0 7 6] ±IE©J:5Kffl«bfcv>:tf >fcy?-«>A 
<hL i N i 0.9C 00. i0 2 <h£, S»itT? 1 0 0 - a : 
atilfctf, a = 0 (JttStfisj) . 1. 2. 3, 5. 
10, 15. 2 OtfeSi^lCig^L, ^"©il^|&5 g 
iL i PF 6 (IK1M) £^tr:/Dfc!^ 

h (PC) £>?*^;i/;*j-tf*-h (dmc) cfi6» 

!l(50:5 0 (fMft%) ) tDS^ffi 1 0 c c £®B§§ 
[0 0 7 7] ^nSO®ffl^g*8 0*CCftll»L, 2 0 

Mn^*>£g£ I C PlCT^flrbfc. ^©SS3l£3t 1 
[0 0 7 8] 





LiNio.gCoo. |0 B 9rfrJ£ 
a 






1% 


1 90 1 p pm 


2% 


1 7 97p pm 


3% 


62 3p pm 


5% 


51 9p pm 


1 0% 


2 3 p pm 


1 5% 


4, 2ppm 


20% 


0. 2ppm«T 


nam 


0% 


2320ppm 



[0 0 7 9] uffllSli^. LiNio.9Coo.1O2I 

[0080] [ff«ttifl2] wm&mmmmttLtt 



[0 0 8 1] 
[fS2] 



(8) M-2 9 96 2 3 4 

15 16 
*2 m#BS*©Li*« 





LiNin fl CoA i OoS^ih 
a 




mum 


1% 


5572ppm 


2% 


56 1 Op pm 


3% 


6372p pm 


5% 


6364ppm 


1 0% 


6402ppm 


15% 


6 4 1 8p pm ] 


20% 


6397ppm 




0% 


5 5 7 7 p pm 



[0 0 8 2] LiPF 6 (mmi M) t?l^> 

(PC) ^J^)Vtl-it^- h (DM 
C) (5 0:5 0 (#«%) ) CD«*?St<P<Z) 

L i mmzms 4 0 0 p pm-Cc&-3C<i:£Bt£x.-5<l:, 
L i N io.gCoo. i0 2 ^Jt*it5<-r-5at\ MM®. 

[0 0 8 3] Wffitt»m*S«fctf2©jS«,fcD» U^tf 

a^nsrtWoL u^a • t ;m&wnt 

® £ M & b & V» m & <D M n ft « <D 1 / 3 &L T * S £ <t 

•>a • ■?>x>m&mfcm ■. ivrvj*- -yt-jim 

&Wt<t®!>] =1 00 : a (fi«%) tLfc^. a^3 
*fc!MllittlM!l2 J:D» a^3©J!g^. 

i jgs«8 ot. 2 o ar^i*e^t>9 5%R±^ 

[0 0 84] [fPftttKfl3] U^A • v>#>*g£- 

>#>&U^A£/IHv U^^A • =.-y>r)m-&mt 
iiLXH Jt^ffiSl. 7 mVg©L i N io.sCo 
0.2O 2 Sl^T2 3 2 0 3-f >tMf^Stfc. iEStt 
V^tf^&U^tfA : L i N i 0.8C00.2O2 : 

:PTFE=72:8:10:10 (M»%) <E> 
m-Btt (a=l 0) TrgML.fefcK)€:0. 5mmcDJ5$ 

313 #5 0/#lg43&GF^ (%) 





# 5 0/#l (%) 






1 0 


94 


92 


20 


93 


9 1 


30 


92 


88 


40 


9 1 


84 


50 


89 


76 


60 


89 


73 



[0 0 8 9] [f¥<ffigSl&0tJ 4 ] U^A • T>^f>ffl^ 0.2O 2 £ffl"AT, 1 8 6 5 0 P3^-b;U*^ Ufc. 

KMtLTH. WfiBtt«091i:H*KUTdl«l/fcV [0 0 9 0] *-f-?>#>^'J ?£A. L iNio.gC 

ttlTH It^ISl. 7tn 2 /g©LiNio.8Co 50 P VD F SjgJRSitfcN - 2 - tf P U H 



tCJEMU 1 2mmTtT^ft«'^fct)C0^:fflt^ 

Affi«<f> 1 4mm, JP£ 1 . 5mm©ML i 

-fe/ii^-^«jp$ 2 5 /imoMttP prnzmmisfr. 

®5f«ttLiBF 4 (iftKiM) £^trx^>#-# 
(EC) LV : *^)lil—ft*-h(D&?;mm. (5 
0:50 (#«%) ) tLfc. 

[0 0 8 5] HKffCJtl5Wfca6fC. IE@£V>#>^'J 
20 A : ^Stiitf-^ : PTFE=80 : 10:10 

(««%) tL. L iNi 0 .8Coo.20 2 ^W^ 

Lfc2 3 2 on<>-fc;i,£f£§SL;/i (ifc&W . 
[0 0 8 6] cn^roa-f >-fe;PSrffl^r*i5cm-y-'i'^ 

JUSSfcSrfTofc., 1M*Mt5fe«. KStfefCO. 5m 
A/cm 2 <735it«Stt<i:U 5ft2&m®IE*&Bte 3 . 0~ 
4. 5 V vs LiTfrofc. Sfcl¥<ffiSSttl 0C 

6 0t$t 1 or^^^Lfc. 
[0 0 8 7] L i N i 0.8C O 0 .zO 2 &<£tS*><D (SUSS 
30 M) <t^S;&^fc<Z> (Jttetfii) con-f >-tr)KO. 1M 
;H¥ffiffl*C «*:•&# 5 0/# 1 ( 1-iM" ^feOSScmS 

m (%) £smc*-r. *«wo3-f>-feji'0*««*'f 

[0 0 8 8] 
[313] 
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> (NMP) *ICi$-|Ctt&3itX7'J-£feSLfc. 

2 5 timO>T)Vz.&®,fc±.\zWfii'&* N 
MP*^^-&^>Cli(CJ:t3iEg->-hi:bfc„ IEffi<P 
CD@)g»Jt^«V>^>K , J5 1, >A : L i N I 0.8C0 
O.2O2 : mn&tt^-m :PVDF=72:8:10:1 
0 (11%) CDjg^tt (a =10) tUc. 
[0 0 9 1] — ftffi->-hte*r-tf> : PVDF = 
90:10 mm%) (Ditmtt3iZ>J:5\ZM£VNMP 

[0 0 9 2] ^±(D<t5»cf^SLfclEg*3J;U:ftSw« 
«->- h£J?£ 2 5 /xm©7PiJX^W>#'?LM-fe/1l/- 

[0 0 9 3] lMCDLiPF 6&3£J#:£ <t b. 

bfl/ h (PC) ti'X^W-jH*- 

k (dec) om-smm (5 0 : 5 0 mm%) ) &® 
[0094] mm\z. it^rzsbizmm'p (cl i n i 

0.8Co 0 .2O 2 €^*-r. ®LMft\£m*-?>13>W)3- 
: ^«tt#-^?Rl :PVDF = 80:10:10 (1 

m%) i bfc«^«f^^tc Li 18650 nn±)i&& 
[o o 9 5] c:tie>©nia-fe)i/*ffl^T, 5 sncfctt 

Z3ttiLn*M fJVUm&n^tz. 3t|li5 0 0mA-C 
4. 2 VST, Kiai 0 0 0mAf3. OVSTfifo 

/to i n io.scoo. 2 o 2 ^tsm^ mm 

[0 0 9 6] [ff«SM5] »flili»«|4Tff»Lfc 

£ i o o-y--r ?)]sft-Dr=.'&. 3zffi-i>¥—?>xm-c& 

[0 0 9 7] [ff«tUM)6] U?fA • V>#>i§£ 
ttflstt £ b Ti¥fflK^e3| 1 i \z b T£f£ b fc V > # 

• -vtr)\,m-&mitV>£VTte, it^ffi«l. 7mV 
g<£>L i N io.8Coo.i5A 1 o.0502£ffl^T. 18 6 



(9) 4#HF- 2 9 9 6 2 3 4 

18 

5 0Pm-fc;l/£S£f£bfc. 

[0 0 9 8] S-Tv>^>g!'J^^A, LiNiojC 
00.15A 1 0 .05O 2 *3«fc^Stt#^Srl£iCS^b. 

A , -f>^-Tab5PVDF$g»$tfeN-^f;i'- 2 

-bfPUH> (NMP) ^I'i^-lC^^-a-X^'J-* 
f^Sbfc. f©X7 'J-£J¥£ 2 5 MmOTJl/S^JSfS 
±IC&ffi&. NMP^I^^^CilCi DIEffiv— h 
ibfc. 

[0099] mm'pe>wi]&ftitm\3.mm.%-w >x >m 

10 U K : L i N i 0.8C00. isA U.05O2 : 

#?P!I :PVDF = 80-x:x: 10: lOtLfctt 

»x (ma%) *:S4fc:^-rffi-c!ig*£fT^fc. ^4tc 

tt. a (=x • 1 0 0/8 0. mm® a hfs\m) fc#fB 
bfc. lt*&0i|£:bTx = O (a = 0) <Di§^fc£rfc>1tT 

[0 10 0] — 3f» Hi#— > : P VDF = 

90:10 (mm%) (DitmtttZ&oiZM&VNMP 

\z#m.2i*. jus 2 0 um<nmm±\zmifiVTftmv 
fc. 

ftf [0 10 1] HSKilMCL i PF 6 *^iiU 
T'nfcTU' h (PC) t^x^l/*— 
h (DEC) (5 0:5 0 (#81%) ) 

l^fc. *lKV—9 — \tmZ 2 5 /imO#Ulfl//#?L 
^^^fflbfc. 
[0 10 2] ^CD<fc5 lrf^fibfeP]fS-fe;P*ffl^T. 5 
5X:\z£HfZ>®M&ft8LWi$:'tT-Dfz. M!i5 0 0mA 
T'4. 2V$T'£tiMlfct, 4. 2W2mmfe 

^(C*3V^T2 8Bffl£mb 

50 fc^carss-a-fc^^OTStm^a^atebrc. ^»a^ 

3. OVtLfc. 

[0103] ^4iciSf^bfcnfe-tr;KD2 8 arasjcs^ 

»»&BI8P^fcbTlfc«;*itfc»£cD$S (OWtii 

stB-rs) fc^-r^tq^^^-r. Jt&wcttbT*^ 

40 [0104] 
[*4] 



(10) 4#fff-2 9 9 6 2 3 4 

19 20 

m4 





A 


c* 


4W&4 (mAh) 






A 
■» 


5 


138 3 






8 


1 0 


14 4 2 


9 4 




1 2 


1 5 


15 0 1 


Q 4 




1 6 


2 0 


15 4 4 


9 5 




2 0 


2 5 


15 8 8 


9 5 




2 4 


3 0 


16 3 2 






28 


35 


167 6 


9 5 




32 


40 


1738 


96 




36 


45 


1 764 


95 




40 


50 


1808 


95 




44 


55 


1 852 


96 




48 


60 


1896 


95 




52 


65 


1939 


95 




56 


70 


1983 


95 




0 


0 


1205 


83 



[0105] mmumm i ] mm^mm 6 -e^ai/ft 

ttOSSft*IRiKfc*afc«>, IE@«g«ffi£3. lg/ 
cm 3 i^5iS5^«K:M!*L,Tni«-fe;P*fP«b, *^ 

(0106] ££tt!¥«JgBtej©3£«iiIfc:fc<£tfiTML 
315 





X 


a 






•mm 


4 


5 








8 


1 0 








1 2 


1 5 


• 35*fc L 






1 6 


20 


£M ■ tektz L 


AS* 2S*fcL 




20 


25 


£B • 3S*fc L 






24 


30 


&B • &iktt L 


AB'ftjkftL 




28 


35 




AM • Sjkfr L 




32 


40 








36 


45 


SB- &!ktnl. 






40 


50 








44 


55 




m. 




48 


60 








52 


65 




m. 




56 


70 


I, 






0 


0 


SB - &*.&L 





SitLfc. M56Sliifctel 2 V. 3CW^#-CfTo 

KTUL- 1 6 4 2 tC^PDTff ofe. 
[0 10 7] il^«lt*-p»4x38«5 6£(±7?fcfgffi- 5! 

±.-vmfrttMiS.&M.ion. 5 2J^_tTf8*<h;ft-3fc. ft 

[0 10 8] 
[*5] 



[0109] [HMffiiSSfcfiSJ 8 ] I¥ff6iSi&0iJ 1 £ futile L 

«ft*4LTL i N io.8Coo.iMno. i0 2 £:£Sa 
tfc-ei 00-a : atLfcttCa (M%) £. 0 
(tfc«CT) . 3. 5, 10, 15. 20, 30. 35® 



m^it-cm^L, Jtnm&ms gti o c c i p f 

6 (fiSIM) ^tfX?^ h (EC) <t 

i?X^JW*-#^-h (DEC) ©g^JgiSE (50:5 

o (#«%) ) oi«««en«8icAn&. c»<t 

50 L i N io.8Coo.iMno.i0 2 <tLT, 3. 0m 2 



(11) 
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/g. 2. 36m 2 /g. 1. 5 0ra 2 /g. 0. 7 1m 
Vg. 0. 4 9m 2 /g. 0. 3 0mVg. 0. 2 5 

[0 110] C©«tptCffl.*LfcSIB$igS-8 Ostein 

&u 2 o Bffl&mvrc. ^mnmmzmm 
-tosses 3 tc^-r. itaBi«*«*#t»Hii. 
[oiii] sfr^Ocfc^tr. ^tt©a«05fc«&ttt 

= 1 0 0 - a : a (11%) ta^4 5T*J65C 

it3c®«#0. 2 5mVg»i^ UeP^A-- 
y irJUB^Bftll* Anat>i^OM n OHFIlll 2 3 2 
0 p pm<D l/3JWTf;:£TMn^W£J5H©f 3fc66lC 

«, • -y*r)m&wt{ty><Dm-e>it£ so%\z 

[0 112] [W«tM*« 9] U^tfA • V ^ 

« 6 9 U-*sJ:tnW©:Wi 



>*'J?9A*fflH. U^A • = y4r.li4RtfRft«r& 
LTH tfc^®8i<hLT4. 5mVg, 3. 2m 2 / 
g. 3. OmVg, 1. 5 0m 2 /g, 0. 3 0m 2 / 
g»5S5SOL iNio.sCoo. iMno. l02^**ffljt 
L-fc. 7>^>8Uf l ?A. LiNio.8Coo.iMn 

il&U /H>y-T$5PVDF$i§)!?$tfcN-^ 
5\>l/-2-fcfDU F> (NMP) mmLTi$ 

V>#>&U^<}A : L iNiojCoo.1Mno.1O2: 

: P VD F : NMP = 3 0:10:5: 
5:50 (mm.%) (Om-tit (a = 2 5) Tfeofc. 
[0 113] ^yir7-f-;H«ttSW-K:Tai)t«tfo 
&«. f©X7'J-5f2 2 5 umOT)\,5i&mm±iZ 

[0 114] 
[3t6] 



HsSHffll 








(m 2 /g) 


(c p s) 






4. 5 


22000 






3. 2 


18000 






3. 0 


6000 




A» 


1. 5 


5000 




&» 


0. 3 


4000 







[0 1 1 5] me <fc0. ltmm&L&3. 2m 2 /g<tt) 

tot. «J^i>A-=y 

[0116] isj«^iB*«. D 5 o*ftaT?t>»6n. mm 

«D 50^S« 3 m mKJ:!i<!fS L 

[0117] EU:offffiKifeffl<z>tt«£££g>s «t, a 

#0. 3SX^3. 0 (mVg) *<«t»aLTH4. 
[0 118] Sfc, S^-TSU^^A • = ?£rJMId* 

©I,SJ:OD5ot^3Mmei±4 0 MmHTTfeS: 

[0 119] Sfc, U^^A • V>^>«^»ft«li'J 



[LINi««fl*] = (100-a) : atLfci 
€?. 3<a^4 5dWiLK 
[0 12 0] 

©afl^&JKWKflMrrSCtJ&tT?**©-?, jE&ffi^ 
[01] **WO*tfi«*«ttfttlS!«©PJlB-t-«'©5 5 

•5. 

[0 2] *^WOT^iSpiJ*5J;^Jt«0i]ORjS-ir;K?5<> 
tf— ^> * Sr^-T IT & -5 . 

[03] <)?<yi> ■ -ytrjm-smitvioitmffimiiM 

n j§ to a« P& £ tfT ax* & 5 . 

[g&] 

mm »c*»«-y-'f ^jh* 

5<? tt, $e>tc«^±{4icsnfc#*m»®-® 



(12) 



23 

m * mm? z> c t. & @ m t ? z . 
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5. 



CHI] 



[02] 



~. 1500 _ 



44 

ff 

* 



1000 - 



500 




50 100 150 



200 




[03] 




(72)fgBj# »A 

JK«»Jil£2KTB 7#1# B*nm. (56)##Xfflt <t#BI ¥10- 1 12318 ( J P , A) 

(72)%91« IE® (58)M*Lfc*)«(Int.Cl. 6 . DB«) 

M«2ITB7Sl^ H*m^ H01M 10/40 

8c5£:£ftfi H01M 4/00 - 4/04 

H01M 4/58 



